Transforming growth factor-beta blocks protein kinase-A-mediated iodide transport and protein kinase-C-mediated DNA synthesis in FRTL-5 rat thyroid cells.
Recent studies have shown that transforming growth factor-beta (TGF beta) alters DNA synthesis and iodide metabolism in human, porcine, and rat thyroid cells. In the present work we studied the mechanism of TGF beta action in FRTL-5 rat thyroid cells. The cells were treated with TGF beta in the presence of TSH, growth factors, and cellular modulators for various periods of time; then, [3H]thymidine incorporation and DNA content were measured as indicators of DNA synthesis, and [125I]iodide uptake was measured to assess cell function. TGF beta (10 ng/ml) inhibited TSH-induced DNA synthesis and iodide uptake. TGF beta also inhibited DNA synthesis induced by insulin-like growth factor-I, fibroblast growth factor, and endothelial cell growth factor. The protein kinase-A (PKA) activator 8-bromo-cAMP increased both iodide uptake and DNA synthesis; TGF beta inhibited 8-bromo-cAMP-induced [125I]iodide uptake, but not [3H]thymidine incorporation. The protein kinase-C (PKC) activator phorbol 12-myristate 13-acetate increased [3H]thymidine incorporation, and TGF beta inhibited this action of phorbol 12-myristate 13-acetate. The results show that activation of PKA or PKC increases DNA synthesis. TGF beta inhibited PKC-mediated, but not PKA-mediated, DNA synthesis in these cells. The results also show that TGF beta selectively inhibits PKA-mediated iodide uptake, but not PKA-mediated DNA synthesis. These findings suggest that TGF beta is a strong inhibitor of the proliferation and function of thyroid cells.